. ,. Multicusp ion sources are used for various applications. Presently, the implementation of this type of ion source is planned for the development of an ion beam lithography machine, which will be used for the projection of sub-0.2 J..lm patterns onto a wafer substrate. Since, for this application, a very good beam quality and a s~all ion energy spread are required, emittance measurements have been performed on a multicusp ion source for various source conditions. It is shown that the installation of proper capacitors between the extraction electrodes is necessary to avoid rfpickup, which otherwise leads to a distortion of the beam emittance. The influence of the magnetic filter field on the beam emittance has been .investigated, and the beam emittance of a de filament-discharge plasma ha~ also been compared to that of an rfgenerated plasma .
1.

Introduction
For the production of microelectronics devices a lithography step is needed for the projection of structures onto a wafer. The presently used optical lithography is limited in its resolution capabilities and work is being done to find a substitute for it.
Therefore, the Advanced Lithography Group (ALG) is currently developing an Ion Projection Lithography machine (IPL) [ 1] , which uses a multi cusp source for the ion production.
In multicusp sources, plasma confinement is achieved by a number of cuspmagnets placed around the plasma chamber. The polarity of the magnets is alternated, so that the magnetic field screens off a major part of the chamber walls, thus reducing the loss of primary electrons in the radial direction. For plasma generation, either a filament-discharge or rf-induction discharge can be used [2] . The multicusp sources used at LBNL usually have the option of placing permanent magnets, acting as a magnetic filter for high-energy ionizing electrons, inside the source chamber near the extraction area [3] . Fig. 1 shows a schematic of such an rf-driven multi cusp ion source with a magnetic filter in front of the extraction system, dividing the source chamber into a plasma generation region and an extraction region.
In this experiment, we have measured the emittance of a beam generated in such a multicusp ion source. For beam formation, a triode extraction system was attached to the plasma chamber. Emittance measurements have been performed on a beam generated with a filament-discharge plasma as well as with an rf-generated plasma. In the latter case, the use of capacitors in the extraction system was tested, to filter out 2 .,
,.
possible rf components in the extraction voltage. Additionally, a qualitative comparison of the emittance of the beam with and without the use of the filter magnets has been performed.
Numerical Calculation ofthe Extraction System
For measurement of the beam emittance m all these cases, a triode extraction system was employed. In and inversely proportional to the particle energy U 0 . In our case, the widths and lengths of the two slits are 25f.!m and 6 em, respectiveley, the distance between the slits is 6. em, the gap between plates and slits is 0. 5 em, and the aperture between the plates is 2 mm. This allows a range of measurement of ±2. 5 em in spatial and ±57mrad in angular direction. Behind the second slit a collector is used to measure the intensity distribution as function of x and x'. In front of the collector an electrode is placed, allowing the suppression of secondary electrons.
For plasma generation a 10 em diameter multicusp source with a length of 10 em is used. The measurements are done with a filament-as well as an rf-driven plasma, with a frequency of 13.56 MHz in the latter case. In both cases, for a certain current density in the extraction area, the required discharge power is dependend on the use of the magnetic filter which reduces the plasma density in the extraction region of the source. 4 .,
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The electrodes of the extraction system are made of copper. The first electrode, which is in contact with the plasma, is edge cooled with water. The emittance measurements are taken at 24 em distance from the extraction system .
Experimental Results
1.
Beam emittance for rf-driven source
In the case of an rf-driven ion source one major concern is the possibility of a distortion of the emittance due to the coupling of the rf voltage to the de extraction voltage. Fig. 4 shows an emittance measurement (intensity plot above, contour plot below) of a 2 keY He+ beam generated in th.e rf-driven multicusp ion source. As can be seen in the contour plot (below), the emittance is very large and the distribution highly distorted. Two separate regions with higher intensity values can be made out. The above results were also compared. to similar measurements with an rfgenerated plasma. Again, no difference in emittance could be detected.
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5.
Conclusions
For the operation of the ion source with an rf-induction generated plasma, the installation of capacitors between the extraction electrodes proves to be essential.
Leaving 
